Core to shell switching of the conduction channel on SnO<sub>2</sub> nanowire sensors.
A sensor based on random connections of single crystalline SnO&lt;sub&gt;2&lt;/sub&gt; nanowires (NW) has been fabricated for ethanol detection. Crystal growth was achieved on r-cut sapphire substrates using the vapor-liquid-solid process and vapor transport technique. The NWs length of ~10 μm leads to the formation of several random node connections ensuring the electrical conduction between electrodes during sensing experiments. The samples were submitted to thermal treatments under a reducing atmosphere of H&lt;sub&gt;2&lt;/sub&gt;/Ar, to generate oxygen vacancies at the surface of the NW. As a result, an impurity band of shallow donor electrons, located at 0.37 eV below conduction band, is formed and the switching of the conduction channel from the core to the surface of the NW takes place eliminating the potential barrier at each NW node.